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MILTON THREE PONDS DAM
DAM~BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the findings of a dam-break flood

analysis performed for Milton Three Ponds Dam. The dam
is owned, operated and maintained by the New Hampshire
Water Resources Board. Included in the report are a
description of pertinent features of the dam, the
procedure used for the analysis, the assumed dam-break
conditions, and the resulting effect on downstrean
flooded areas. This study was not performed because of
any known likelihood of a dam-break at Milton Three
Pondg Dam. Its purpose is to provide quantitative
information for emergency planning use.

DAM DESCRIPTION

Identification No.: NHOO320

Name of Dam: Milton Three Ponds Dam
Town: Milton

County and States Strafford, NH

Stream: Salmon Falls River

Milton Three Ponds Dam is located in the south eastern
part of the State of New Hampshire, approximately eight
miles north of the City of Rochester. It is a gravity
dam with a reinforced concrete superstructure over a
dry stone masonry base. The dam is 19 feet high, 16
1/2feet wide, and 156 feet long. The concrete
superstructure consists of seven sections of stoplogs,
a low-level gated outlet structure, and a reinforced
concrete foot bridge. The seven sections of stoplogs
are divided as follows: TFive sections of four bhays
each are located to the left (east) of the gate struc-
ture, a2 section of three bays of stoplogs occupies a
space vertically above the two-compartmented gated low-
level outlet, and a section of two bays right (west) of
the gate structure. A wooden gatehouse has been con-
structed above the three-bay spillway and contains the
gate hoisting mechanisms. The wooden gates, 27" H x
44" W, each fitted with two timber stems with rack and
pinion mechanisms are electrically operated by a single
motor with a transfer belt drive.

PERTINENT DATA

Data is taken from "Phase I Inspection Report" for
Milton Three Ponds Dam dated August 1978.




a. Drainage Area
Milton Three Ponds is located at the confluence of
the Branch and Salmon Falls Rivers, and consists of
Milton, Town House and Northeast Ponds (Plate 1.
The drainage area consists of 108 square miles
(69,120 acres) of primarily wooded terrain with
gsome urbanized area.

b. FElevation (N.G.V.D.)
(1) Top of dam - crest varies from 416.2 to 417.6
(2) Top of stoplogs ~ 413.8
(3) Spillway crest (top of concrete) - 408.3

¢. Reservoir
(1) ZLength of normal pool - 4.9 miles

d. Storage (Acre-Feet)

(1) Top of dam - 15,000 acre-feet
(2) Top of stoplogs -~ 12,500 acre~-feet

e. Reservoir Surface (Acres)
(1) Top of dam - 1,015 acres
(2) Top of stoplogs ~ 900 acres
(3) Spillway crest - 375 acres
f. Dam
(1) ™Type - The structure is basically a gravity
dam built on a stone foundation with steel
stanchions and a concrete superstructure.
(2) ZIength - 156' (measured)
(3) Height - 19!
(4) Top Width - 16.5'

(5) Side slopes - Vertical downstream; approxi-~
mately 1H:1 3/4V upstreanm

(6) Zoning - unknown
(7) Imprevious core - unknown

(8) Cutoff - An upstream cutoff wall is reported
to have been placed in 1915

(9) Grout curtain - unknown.
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g. Diversion and Regulating Tunnel: The regulating
tunnels consist of two reinforced concrete boxes
approximately 5' x 5" separated by a 30" pier. The
tunnels are fitted with gates 27" H x 44" W.

h. Spillway

(1) Type -~ Concrete spillway with 25 bays of
stoplogs.

(2) TLength of weir - 126.25' (20 bays @ 5 foot
lengths: 2 bays @ 6 foot lengths and 3 bays at
approximately 5 foot lengths).

(3) Crest Elevation - 408.3' N.G.V.D. (22 bays on
either side of gatehouse); 409.6' N.G.V.D. (3
bays asbove low-level outlet).

(4) Gates -~ Not applicable.
(5) U/S Channel -~ Milton Three Ponds

(6) D/S Channel ~ Bottom is covered with sand,
gravel, and boulders.

(7) General -~ The 20 bays of stoplog spillway to
the west of the gatehouse are comprised of 5
sections separated by 18" wide concrete piers.
Each of the above sections is divided into 4
bays separated by 10" wide steel stanchiong,
and are at invert elevation 408.%' N.G.V.D.
The 2 bays of stoplog spillway to the east of
the gatehouse are also separated by a 10" wide
steel stanchion, and at invert elevation
408.3" N.G.V.D. The 3 bays of stoplog
spillway below the gatehouse are separated by
0" wide concrete piers. These latter bays
are at invert elevation 409.6' N.G.V.D.

A four foot wide reinforced concrete walkway
has been built over the stoplog spillways on
both sides of the gatehouse. This access
bridge is 1.5 feet thick. The top of the
walkway is at elevation 417.6' N.G.V.D.

VALLEY DESCRIPTION

The river valley below Milton Three Ponds is steep to
Spaulding Pond averaging approximately 100 feet per
mile. A dam is located at the outlet of Spaulding
Pond, about 3.3 miles downstream from Milton Three
Ponds Dan. Tt is a stone masonry gravity structure
between earth abutments. The stone portion is 157 feet
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long while the overall length is 300 feet. BSpaulding
Pond is approximately 103 acres at normal pool
elevation and 180 acres at the top of the dam. The dam
is approximately 30 feet high. Below Spaulding Pond,
the channel slope becomes very flat averaging only 7.5
feet per mile to the community of East Rochester. The
Salmon Falls River meanders through this flat reach
along a floodplain averaging only 100 feet wide. The
total study reach is show on Plate 1.

MODEL DESCRIPTION

The Milton Three Ponds dam-break analysis was made
using the NWS version, dated July 1984, of the
"National Weather Service Dam-Break Flood Forecasting
Computer Model", developed by D.L. Fread, Research
Hydrologist, Office of Hydrology, National Weather
Service, NOAA, Silver Springs, Maryland 20910. Iuput
for the model consisted of: (a) storage characteristics
of the reservoir, (b) selected geometry and duration of
the breach development, (c¢) hydraulic roughness
coefficients, and (d) active and inactive flow regions.
Bagsed on the input data, the model computes the dam-
break outflow hydrograph and routes it downstream. The
analysis provides output on the attentuation of the
flood stages, and timing of the flood wave as it
progresses downstream.

ASSUMED DAM BREAK CONDITIONS

General: The magnitude of a flood resulting from the
hypothetical failure of Milton Three Ponds is a
function of many different parameters including size of
breach, initial pool level and storage, rate of breach
formation, channel and overbank roughness and ante-
cedent flow conditions. ZEngineering assumptions of
conditions which could be reasonably expected to exist
prior to a failure of Milton Three Ponds Dam which were
used in the analysis are presented below:

(1) Initial Pool Tevel: 416.8 feet W.G.V.D., 3.0 feet
above top of stoplogs.

(2) Reservoir Inflow: Estimated flood of record =
4,000 ecfs.

(%) Breach Invert: %98.6 feet N.G.V.D.

(4) Breach Base Width: 100 feet, vertical side slopes
1V:0H.

(5) Time to Complete Formation of Breach 0.5 Hour.




(6) Downstream Channel Roughness: Manning's "n" = .035
to -140.

(7) Pre~Breach River Flows: The pre-breach river flow
was assumed equal to the flood of record which was
estimated by using a cfs/sq. mi. value based on
the 19%6 flood flow on the Salmon Falls River at
S. Lebanon, ME, drainage area 147 square miles.
Inflow to Milton Three Ponds was 4,000 cfs.

RESULTS

The resulting peak stage flood profiles are shown on
plates 2, 3, and 4. Because of the scarcity of good
topegraphic mapping in the area, profiles are shown in
feet above normal summertime (July-~August) low water
(NLW). Users of the information can establish depth of
flooding st particular properties by establicghing its
relative elevation with respect to the adjacent stream
level. Variations in depth above NLW progressing
downstream, is attributable to changes in natural
stream hydraulic capacity as well as changes in peak
discharge.

For the dam-break analysis, the stream channel below
Milton Three Pondsg was modeled in two reaches. The
first reach is from the dam at Milton Three Ponds to
just upstream of Spaulding Pond. The second reach is
from the dam at Spaulding Pond downstream to the end of
the study beyond the community of Fast Rochester at
mile 10.9%. The outflow hydrograph of the first reach
was used as the inflow hydrograph to the second reach.
The dam at Spaulding Pond was modeled in the analysis.
The outflow hydrograph from reach onewas routed

through Spaulding Pond without failing the dam to
attain maximum pool. The dam at Spaulding Pond was
subsequently failed at maximum pool. The analysis
indicates that Spaulding Pond has little impact on
moderating a dam failure of Milton Three Ponds. The
failure of the dam at Spaulding Pond also does not
significantly increase the severity of the flooding
caused by the failure of Milton Three Ponds Dam.

The peak dam break discharge from Milton Three Ponds
Dam is 13,800 cfs producing a rise of approximately
13,5 feet above the NLW river depth at a point .02
miles downstream from the dam. At a distance of 8.94
miles below Milton Three Ponds, in the community of
Bast Rochester, peak discharge is 9,950 cfs with an
associated rise over WNLW stage of about 15.2 feet.
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Peak discharge, stage and timing for three stations
downstream from Milton Three Ponds Dam are shown on
Plate 5. The stations are located 0.02, 4.31 and 8.94
miles downstream of the dam. Attenuation of the dam-
break flood occurs primarily in the area of Spaulding
Pond due to the available surcharge storage volume
along +this reach.

The input data file is in Apendix A, while Appendix B
contains the output file.
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